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TRAVELLING TRACK PREDICTION
METHOD AND DEVICE FOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese Patent
Application No. 201910127534.3, entitled “Travelling
Track Prediction Method and Device for Vehicle”, and filed
on Feb. 20, 2019, which is hereby incorporated by reference
in its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to the technical field of
automatic drive, and more particularly to a travelling track
prediction method and device for a vehicle.

BACKGROUND

[0003] When a current autonomous vehicle is travelling on
a road, it is necessary to predict a track of a target vehicle
around the main vehicle to determine a track thereof.
[0004] The above information disclosed in the background
is only described to strengthen an understanding to the
background technology of the disclosure and thus may
include information not forming the existing technology
well-known to a person skilled in the art.

SUMMARY

[0005] A travelling track prediction method and device for
a vehicle are provided according to embodiments of the
disclosure, to solve one or more technical problems in the
conventional art.

[0006] According to a first aspect, a travelling track pre-
diction method for a vehicle is provided according to an
embodiment of the disclosure, which may include:

[0007] calculating a plurality of potential positions to
which is to be reached by a target vehicle within a preset
time within a sensible range of a main vehicle;

[0008] selecting at least two positions from the plurality of
potential positions as target positions;

[0009] predicting a plurality of travelling tracks to each
target position for the target vehicle based on travelling state
information of the target vehicle; and

[0010] selecting at least one track from the plurality of
tracks as a prediction result of travelling track of the target
vehicle based on environment information around the target
vehicle.

[0011] In an implementation, the method may further
include:
[0012] acquiring the target vehicle within the sensible

range of the main vehicle; and

[0013] acquiring travelling data of historical frames of the
target vehicle and road information around the target
vehicle.

[0014] In an implementation, the calculating a plurality of
potential positions to which is to be reached by a target
vehicle within a preset time within a sensible range of a main
vehicle may include:

[0015] selecting available road information of the target
vehicle according to the road information around the target
vehicle; and

[0016] calculating a plurality of potential positions to
which is to be reached by the target vehicle within a preset
time by a prediction model, according to the travelling data
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of historical frames of the target vehicle and the available
road information of the target vehicle.

[0017] In an implementation, the selecting at least two
positions from the plurality of potential positions as target
positions may include:

[0018] acquiring probabilities of the target vehicle to the
potential positions; and

[0019] selecting at least two potential positions with high-
est two probabilities as the target positions, wherein if a road
where the target vehicle is currently located has a plurality
of lanes, the target positions are located on different lanes
respectively.

[0020] In an implementation, the predicting a plurality of
travelling tracks to each target position for the target vehicle
based on travelling state information of the target vehicle
may include:

[0021] acquiring travelling state information of historical
frames of the target vehicle within a preset time; and
[0022] calculating a plurality of travelling tracks of the
target vehicle to each target position with a preset algorithm,
according to the travelling state information of historical
frames of the target vehicle within the preset time.

[0023] In an implementation, the selecting at least one
travelling track from the plurality of travelling tracks as a
prediction result of the target vehicle based on environment
information around the target vehicle may include:

[0024] acquiring road information and obstacle informa-
tion in the environment information around the target
vehicle, and

[0025] selecting at least one travelling track from the
plurality of travelling tracks as the prediction result with a
preset algorithm based on the road information and the
obstacle information.

[0026] According to a second aspect, a travelling track
prediction device for a vehicle is provided according to an
embodiment of the disclosure, which may include:

[0027] a position calculating module configured to calcu-
late a plurality of potential positions to which is to be
reached by a target vehicle within a preset time within a
sensible range of a main vehicle;

[0028] a selecting module configured to select at least two
positions from the plurality of potential positions as target
positions;

[0029] a travelling track module configured to predict a
plurality of travelling tracks to each target position for the
target vehicle based on travelling state information of the
target vehicle; and

[0030] a predicting module configured to select at least
one travelling track from the plurality of travelling tracks as
a prediction result of the target vehicle based on environ-
ment information around the target vehicle.

[0031] In an implementation, the device may further
include:
[0032] a first acquiring module configured to acquire the

target vehicle within the sensible range of the main vehicle;
and

[0033] a second acquiring module configured to acquire
travelling data of historical frames of the target vehicle and
road information around the target vehicle.

[0034] In an implementation, the position calculating
module may include:

[0035] a road selecting sub-module configured to select
available road information of the target vehicle according to
the road information around the target vehicle; and
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[0036] a position calculating sub-module configured to
calculate a plurality of potential positions to which is to be
reached by the target vehicle within a preset time by a
prediction model, according to the travelling data of histori-
cal frames of the target vehicle and the available road
information of the target vehicle.

[0037] In an implementation, the selecting module may
include:
[0038] a probability acquiring sub-module configured to

acquire probabilities of the target vehicle to the potential
positions; and

[0039] a probability selecting sub-module configured to
select at least two potential positions with highest two
probabilities as the target positions, wherein if a road where
the target vehicle is currently located has a plurality of lanes,
the target positions are located on different lanes respec-
tively.

[0040] In an implementation, the travelling track module
may include:
[0041] a historical frame acquiring sub-module configured

to acquire travelling state information of historical frames of
the target vehicle within a preset time; and

[0042] a calculating sub-module configured to calculate a
plurality of travelling tracks of the target vehicle to each
target position with a preset algorithm, according to the
travelling state information of historical frames of the target
vehicle within the preset time.

[0043] In an implementation, the predicting module may
include:
[0044] an information acquiring sub-module configured to

acquire road information and obstacle information in the
environment information around the target vehicle, and
[0045] a selecting sub-module configured to select at least
one travelling track from the plurality of travelling tracks as
the prediction result with a preset algorithm based on the
road information and the obstacle information.

[0046] According to a third aspect, a travelling track
prediction terminal for a vehicle is provided according to an
embodiment of the disclosure.

[0047] The functions of the terminal may be implemented
by hardware, or by hardware executing corresponding soft-
ware. The hardware or software includes one or more
modules corresponding to the above functions.

[0048] In a possible embodiment, a structure of the trav-
elling track prediction terminal for a vehicle includes a
processor and a storage device, the storage device is con-
figured to store a program for supporting the above travel-
ling track prediction method according to the first aspect,
executed by the travelling track prediction terminal, and the
processor is configured to execute the program stored in the
storage device. The travelling track prediction terminal
further includes a communication interface configured for
communication between the terminal and another apparatus
or communication network.

[0049] According to a fourth aspect, a computer-readable
storage medium is provided according to an embodiment of
the disclosure, for storing computer software instructions
which include programs used by the travelling track predic-
tion terminal in the second aspect, and involved in execution
of the above travelling track prediction method in the first
aspect.

[0050] One technical solution in the technical solutions
has the following advantages or beneficial effects. Accord-
ing to the embodiments of the disclosure, a travelling track
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of the target vehicle around the main vehicle can be accu-
rately predicted based on the travelling state information and
the environment information. Therefore, a travelling track of
the main vehicle can be accurately planned according to the
predicted travelling track of the target vehicle.

[0051] The above summary is for the purpose of the
specification only and is not intended to be limiting in any
way. In addition to the illustrative aspects, embodiments,
and features described above, further aspects, embodiments,
and features of the disclosure will be readily understood by
reference to the drawings and the following detailed descrip-
tion.

BRIEF DESCRIPTION OF DRAWINGS

[0052] In the drawings, unless otherwise specified, iden-
tical reference numerals will be used throughout the draw-
ings to refer to identical or similar parts or elements. The
drawings are not necessarily drawn to scale. It should be
understood that these drawings depict only some embodi-
ments disclosed in accordance with the disclosure and are
not to be considered as limiting the scope of the disclosure.
[0053] FIG. 1is a flowchart of a travelling track prediction
method for a vehicle according to an implementation of the
disclosure.

[0054] FIG. 2 is a flowchart of a travelling track prediction
method for a vehicle according to another implementation of
the disclosure.

[0055] FIG. 3 is a specific flowchart of S100 in a travelling
track prediction method for a vehicle according to an
implementation of the disclosure.

[0056] FIG. 4 is a specific flowchart of S200 in a travelling
track prediction method for a vehicle according to an
implementation of the disclosure.

[0057] FIG. 5is a specific flowchart of S300 in a travelling
track prediction method for a vehicle according to an
implementation of the disclosure.

[0058] FIG. 6 is a specific flowchart of S400 in a travelling
track prediction method for a vehicle according to an
implementation of the disclosure.

[0059] FIG. 7 is a schematic diagram of an application
scenario of a travelling track prediction method for a vehicle
according to an implementation of the disclosure.

[0060] FIG. 8 is a structure diagram of a travelling track
prediction device for a vehicle according to an implemen-
tation of the disclosure.

[0061] FIG. 9 is a structure diagram of a travelling track
prediction device for a vehicle according to another imple-
mentation of the disclosure.

[0062] FIG. 10 is a structure diagram of a travelling track
prediction terminal for a vehicle according to an implemen-
tation of the disclosure.

DETAILED DESCRIPTION

[0063] In the following, only certain exemplary embodi-
ments are briefly described. As those skilled in the art would
realize, the described embodiments may be modified in
various different ways, all without departing from the spirit
or scope of the disclosure. Accordingly, the drawings and
description are to be regarded as illustrative in nature and not
restrictive.

[0064] In the existing technology, a method for predicting
a travelling track of the target vehicle is performed by
predicting the track of the target vehicle in a next relatively
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long time period according to a current state, a lane line or
a map reference line of the target vehicle. However, during
practical travelling on a road, in case of an emergency brake,
overtaking lane-changing or a traffic accident of the target
vehicle, it is very difficult to predict the track in a physical
logic manner only based on the current state and lane
information of the target vehicle, and thus the predicted
track cannot be made reference to in planning a track for the
main vehicle. On the other hand, since a driving intention of
a driver of a manned vehicle may be changed over time,
predicting a track of the target vehicle within a relatively
long time in the existing technology may not reflect a real
intention of the manned vehicle.

[0065] A travelling track prediction method for a vehicle
is provided according to an embodiment of the disclosure.
As shown in FIG. 1, the method includes steps S100 to S400.
[0066] InS100, a plurality of potential positions of a target
vehicle within a preset time within a sensible range of a main
vehicle is calculated.

[0067] It is noted that the sensible range of the main
vehicle may include a detection range of an acquisition
device such as a radar, a sensor and a camera on the main
vehicle, and environment information around the main
vehicle may be acquired. It is also noted that the term “track™
and “travelling track” may be used interchangeably.

[0068] The target vehicle may include all vehicles present
within the sensible range of the main vehicle, for example,
any type of vehicles such as a manned vehicle, an autono-
mous vehicle, a bicycle, a motorcycle and an electric
vehicle.

[0069] When the target vehicle is travelling on a non-
motor vehicle road, the plurality of positions as calculated
may be in any region around the target vehicle. When the
target vehicle is travelling on a motor vehicle road, the
plurality of positions as calculated may be on different lanes
of the road respectively. When the main vehicle is travelling
depending on a high-definition map, the lanes may be
divided according to lane lines in the high-definition map.
The high-definition map is a map of a high-definition and
precisely defined, and a definition thereof may reach a
decimeter level. A real three-dimensional world is con-
structed by the high-definition map, and, besides shape
information and topological relationships of absolute posi-
tions, attributes such as a point cloud, semantics, a feature
and the like are even further included. Not only road-level
navigation information and lane-level navigation informa-
tion may be provided, but also accurate position information
of a vehicle and adequate road data information may be
provided. Therefore, for each calculated position, an abso-
lute position relative to the position, a relative position in the
map, road information and environment information around
the position and any information related to the position may
be accurately acquired by the main vehicle.

[0070] The preset time may be customized according to a
track prediction requirement. For example, the preset time is
selected according to a length of a track of the target vehicle
required to be predicted or according to a condition of
prediction accuracy and the like. For ensuring that the
plurality of potential positions as calculated can be made
reference to, the preset time should not be set to be too short
or too long. If the preset time is set too short, there is no
obvious difference between the calculated potential position
and a current position of the target vehicle, and an intention
of the target vehicle may not be reflected. If the preset time
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is set too long, an accuracy of the calculated potential
position may be reduced. Since the track of the target vehicle
may also be adjusted in real time during travelling according
to an ambient condition, a relatively great error may be
caused in the calculated position relative to a position that
the target vehicle actually reaches, thereby disturbing sub-
sequent accurate prediction of the track of the target vehicle.
[0071] In S200, at least two positions from the plurality of
potential positions are selected as target positions.

[0072] Itis noted that a large number of potential positions
may be calculated according to environment around the
main vehicle and the target vehicle. However, these posi-
tions may not always affect a future track of the main
vehicle. Therefore, for reducing a calculation cost for the
main vehicle, a small number of positions may be selected
from the plurality of potential positions as the target posi-
tions according to a customized rule. For example, the
customized rule is determined according to a probability of
reaching each potential position, a lane of great interest, a
complexity of environment around the potential position and
the like.

[0073] In S300, a plurality of travelling tracks to each
target position for the target vehicle is predicted based on
travelling state information of the target vehicle.

[0074] The travelling state information may include any
information of the target vehicle acquired by the main
vehicle. For example, the travelling state information
includes information such as a speed, an acceleration, a
position, and a heading angle (headstock orientation) of the
target vehicle, a distance between the target vehicle and a
lane line, and a distance between the target vehicle and the
main vehicle.

[0075] It is noted that, in case of different roads ahead of
the target vehicle, different behavior of obstacles around the
target vehicle, or different driving intentions of a driver of
the target vehicle, there may be various types of tracks to the
same position by the target vehicle, for example, a straight
track, an arched track and a polyline track. Therefore, the
tracks of the target vehicle to the target positions are
required to be as much as possible to improve the accuracy
of the predicted track.

[0076] In S400, at least one travelling track is selected
from the plurality of travelling tracks as a prediction result
of the target vehicle based on environment information
around the target vehicle.

[0077] A method for selecting the travelling track may be
determined according to a prediction requirement in
advance. For example, a specified track of a certain type is
selected according to a test requirement of a user of the main
vehicle as the prediction result as well as a test object for a
subsequent determination of the track of the main vehicle.
For another example, an occurrence probability of each track
is scored according to the environment information around
the target vehicle, and a track with a relatively high score is
selected as the prediction result.

[0078] In an implementation, as shown in FIG. 2, the
method may further include steps S500 to S600.

[0079] In S500, the target vehicle within the sensible range
of the main vehicle is acquired.

[0080] In S600, travelling data of historical frames of the
target vehicle and road information around the target vehicle
are acquired.

[0081] The travelling data of historical frames may
include travelling data of the target vehicle at the moment
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and travelling data of the target vehicle in historical travel-
ling. The road information around the target vehicle may
include road information around the target vehicle at the
moment. When the main vehicle travels through the high-
definition map, the road information around the target
vehicle may be acquired through the high-definition map.
[0082] In an implementation, as shown in FIG. 3, the
operation of calculating a plurality of potential positions to
which is to be reached by a target vehicle within a preset
time within a sensible range of a main vehicle is performed
by steps S110 to S120.

[0083] In S110, available road information of the target
vehicle is selected according to the road information around
the target vehicle.

[0084] The road information may include traffic rule infor-
mation, road type information and the like. The traffic rule
information is, for example, no left turn ahead and no lane
changing on this road. The road type information is, for
example, a road type (for example, a crossroad, a straight
road and a fork), a road curvature and a road connecting
relationship. With the road information around the target
vehicle, some unnecessary position calculation may be
removed rapidly, and the calculation cost is reduced.
[0085] In an application example, it is known from the
road information that the road ahead of the target vehicle is
a crossroad and vehicles are forbidden to turn left at the
crossroad. Accordingly, an available lane for the target
vehicle may be selected to be a straight lane or a right-turn
lane. With reference to the road information of the intersec-
tion, some impossible positions may be removed in advance
before calculating the potential positions, thereby reducing
the calculation cost and improving the calculation efficiency.

[0086] In S120, a plurality of potential positions to which
is to be reached by the target vehicle within a preset time are
calculated by a prediction model, according to the travelling
data of historical frames of the target vehicle and the
available road information of the target vehicle. The trav-
elling data of historical frames may be used to predict a
possible intention of the target vehicle, i.e., a movement
direction of the target vehicle.

[0087] It is noted that the prediction model may be any
model in the existing technology, as long as the potential
positions may be predicted based on the travelling data of
historical frames and the available road information. The
travelling data of historical frames may include any infor-
mation characterizing the target vehicle, such as the speed,
the acceleration, the position, and the heading angle of the
target vehicle, the distance between the target vehicle and
the lane line, and the distance between the target vehicle and
the main vehicle.

[0088] For example, the prediction model may be a Long
Short-Term Memory (LSTM) model. Each road in the
available road information is predicted through the LSTM
model based on the preset time and the travelling data of
historical frames of the target vehicle, and a probability that
the target vehicle reaches each road in the available road
information and an average acceleration are obtained.
[0089] In an implementation mode, as shown in FIG. 4,
the operation of selecting at least two positions from the
plurality of potential positions as target positions is per-
formed by steps S210 to S220.

[0090] In S210, probabilities of the target vehicle to the
potential positions are acquired.
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[0091] In S220, at least two potential positions with high-
est two probabilities are selected as the target positions,
wherein if a road where the target vehicle is currently
located has a plurality of lanes, the target positions are
located on different lanes respectively.

[0092] In an implementation, as shown in FIG. 5, the
operation of predicting a plurality of travelling tracks to each
target position for the target vehicle based on travelling state
information of the target vehicle is performed by steps S310
to S320.

[0093] In S310, travelling state information of historical
frames of the target vehicle within a preset time is acquired.
[0094] The preset time may be customized according to
the prediction requirements. Within one second, there may
be travelling data of a plurality of historical frames. The
travelling data of historical frames may include any infor-
mation characterizing a historical travelling state of the
target vehicle, such as the speed, the acceleration, the
position, and the heading angle of the target vehicle, the
distance between the target vehicle and the lane line, and the
distance between the target vehicle and the main vehicle.
[0095] It is noted that the travelling data of the target
vehicle at the moment is also considered as travelling data
of historical frames. That is, all travelling data of the target
vehicle that has been generated may be considered as
travelling data of historical frames.

[0096] In S320, a plurality of travelling tracks of the target
vehicle to each target position are calculated with a preset
algorithm, according to the travelling state information of
historical frames of the target vehicle within the preset time.
[0097] In an implementation, as shown in FIG. 6, the
operation of selecting at least one travelling track from the
plurality of travelling tracks as a prediction result of the
target vehicle based on environment information around the
target vehicle is performed by steps S410 to S420.

[0098] In S410, road information and obstacle information
in the environment information around the target vehicle are
acquired.

[0099] The road information includes information such as
a road type, a road curvature and a road connecting rela-
tionship. The obstacle information includes any visible
object except the target vehicle, such as other travelling
vehicles, a pedestrian and a barricade around the target
vehicle.

[0100] In S420, at least one travelling track are selected
from the plurality of travelling tracks as the prediction result
with a preset algorithm based on the road information and
the obstacle information.

[0101] In an implementation, when the main vehicle trav-
els depending on the high-definition map, all the road
information and all the obstacle information of the target
vehicle runs from the current position to the target position
may be acquired according to the high-definition map, so
that a reasonable track may be selected more accurately as
a final prediction result.

[0102] In a variable implementation, when the preset time
as set in the calculating of the plurality of potential positions
is relatively short, namely distances between the current
position of the target vehicle and the calculated potential
positions are relatively small, the track may also be selected
only according to the road information and the obstacle
information around the current position of the target vehicle.
[0103] It is noted that the preset algorithm for calculating
the plurality of travelling tracks the target vehicle to the
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target positions in S320 may be identical to that for selecting
the at least one travelling track from the plurality of trav-
elling tracks as the prediction result in S420.

[0104] For example, the preset algorithm may be a lattice
planner algorithm. According to the lattice planner algo-
rithm, the travelling state information of historical frames of
the target vehicle is acquired to calculate a plurality of
transverse one-dimensional tracks and a plurality of longi-
tudinal one-dimensional tracks of the target vehicle from the
current position to the target position. The transverse one-
dimensional tracks and the longitudinal one-dimensional
tracks are arranged and combined to synthesize a plurality of
two-dimensional tracks the target vehicle from the current
position to the target position. Then, according to the lattice
planner algorithm, each track is scored through a loss
function, and at least one track with a highest score is
selected as the prediction result for outputting. The track of
the main vehicle is planned for the main vehicle according
to the prediction result of each target vehicle within the
sensible range. Since the track of the target vehicle obtained
according to the method of the embodiment of the disclosure
is more accurate, the track planned for the main vehicle can
also be more reasonable, and travelling safety of the main
vehicle is improved.

[0105] In an implementation, the finally selected track
includes travelling data of each frame of the target vehicle
predicted in a process of the target vehicle to the target
position along the track.

[0106] In an application scenario, as shown in FIG. 7,
when a main vehicle 1 is travelling on a motor vehicle road,
the motor vehicle road sequentially includes four lanes A, B,
C and D from left to right in a direction presented in the
figure. The main vehicle 1 learns that there are a target
vehicle 2, a target vehicle 3 and a target vehicle 4 in a
sensible range thereof through an acquisition device. The
main vehicle 1 and the target vehicle 3 are located on the
lane C, the target vehicle 2 is located on the lane B, and the
target vehicle 4 is located on the lane D. For further
understanding the travelling track prediction method for a
vehicle of the embodiment of the disclosure, description will
be made by performing the prediction for the target vehicle
2 as an example.

[0107] Specifically, road information around the target
vehicle 2 is acquired based on a current position of the target
vehicle 2, and it is leaned that a traffic accident happens in
the lane A ahead on a left side of the target vehicle 2, leading
to a road congestion of the lane A. Therefore, available road
information of the target vehicle 2 are selected to be posi-
tions on the lane B, the lane C and the lane D.

[0108] Three positions a, b and ¢ of the target vehicle 2 to
be reached 3 seconds later are calculated with the prediction
model through travelling data of historical frames and
available road information of the target vehicle 2 acquired
by the main vehicle 1. The position a is located on the lane
B, and a probability of travelling to the position a is 80%.
The position b is located on the lane C, and a probability of
travelling to the position b is 70%. The position c is located
on the lane D, and a probability of travelling to the position
¢ is 20%. The position a and the position b are selected as
target positions according to the probabilities.

[0109] With the lattice planner algorithm and according to
the travelling data of historical frames of the target vehicle
2, four probable tracks, i.e., tracks al, a2, a3 and a4 are
calculated for the target vehicle to the position a and there
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are three probable tracks, i.e., tracks b1, b2 and b3 respec-
tively, for the target vehicle to the position b.

[0110] The tracks al, a2, a3, a4, b1, b2 and b3 are scored
through the lattice planner algorithm according to environ-
ment information around the target vehicle 2. It can be seen
from a scoring result that the tracks al and a4 of the target
vehicle 2 to the position a have the highest scores and the
track b2 to the position b has the highest score. Therefore,
the tracks al and a4 are determined as final predicted tracks
for the target vehicle 2 to the position a, and the track b2 is
determined as a final predicted track for the target vehicle 2
to the position b.

[0111] A travelling track prediction device for a vehicle is
provided according to an embodiment of the disclosure,
which, as shown in FIG. 8, includes:

[0112] a position calculating module 10 configured to
calculate a plurality of potential positions to which is to be
reached by a target vehicle within a preset time within a
sensible range of a main vehicle;

[0113] a selecting module 20 configured to select at least
two positions from the plurality of potential positions as
target positions;

[0114] a travelling track module 30 configured to predict
a plurality of travelling tracks to each target position for the
target vehicle based on travelling state information of the
target vehicle;

[0115] and

[0116] a predicting module 40 configured to select at least
one track from the plurality of tracks as a prediction result
of travelling track of the target vehicle based on environment
information around the target vehicle.

[0117] In an implementation, as shown in FIG. 9, the
device further includes:

[0118] a first acquiring module 50 configured to acquire
the target vehicle within the sensible range of the main
vehicle; and

[0119] asecond acquiring module 60 configured to acquire
travelling data of historical frames of the target vehicle and
road information around the target vehicle.

[0120] In an implementation, the position calculating
module includes:

[0121] a road selecting sub-module configured to select
available road information of the target vehicle according to
the road information around the target vehicle; and

[0122] a position calculating sub-module configured to
calculate a plurality of potential positions to which is to be
reached by the target vehicle within a preset time by a
prediction model, according to the travelling data of histori-
cal frames of the target vehicle and the available road
information of the target vehicle.

[0123] In an implementation, the selecting module
includes:
[0124] a probability acquiring sub-module configured to

acquire probabilities of the target vehicle to the potential
positions; and

[0125] a probability selecting sub-module configured to
select at least two potential positions with highest two
probabilities as the target positions, wherein if a road where
the target vehicle is currently located has a plurality of lanes,
the target positions are located on different lanes respec-
tively.
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[0126] In an implementation, the travelling track module
includes:
[0127] a historical frame acquiring sub-module configured

to acquire travelling state information of historical frames of
the target vehicle within a preset time; and

[0128] a calculating sub-module configured to calculate a
plurality of travelling tracks of the target vehicle to each
target position with a preset algorithm, according to the
travelling state information of historical frames of the target
vehicle within the preset time.

[0129] In an implementation, the predicting module
includes:
[0130] an information acquiring sub-module configured to

acquire road information and obstacle information in the
environment information around the target vehicle, and
[0131] a selecting sub-module configured to select at least
one travelling track from the plurality of travelling tracks as
the prediction result with a preset algorithm based on the
road information and the obstacle information.

[0132] A travelling track prediction terminal for a vehicle
is provided according to an embodiment of the disclosure,
which, as shown in FIG. 10, includes:

[0133] a memory 910 and a processor 920. The memory
910 stores a computer program executable on the processor
920. When the processor 920 executes the computer pro-
gram, the method for processing an audio signal in a vehicle
in the foregoing embodiment is implemented. The number
of the memory 910 and the processor 920 may be one or
more.

[0134] A communication interface 930 configured to com-
municate with an external device and exchange data.
[0135] The memory 910 may include a high-speed RAM
memory and may also include a non-volatile memory, such
as at least one magnetic disk memory.

[0136] If the memory 910, the processor 920, and the
communication interface 930 are implemented indepen-
dently, the memory 910, the processor 920, and the com-
munication interface 930 may be connected to each other
through a bus and communicate with one another. The bus
may be an Industry Standard Architecture (ISA) bus, a
Peripheral Component (PCI) bus, an Extended Industry
Standard Component (EISA) bus, or the like. The bus may
be divided into an address bus, a data bus, a control bus, and
the like. For ease of illustration, only one bold line is shown
in FIG. 10, but it does not mean that there is only one bus
or one type of bus.

[0137] Optionally, in a specific implementation, if the
memory 910, the processor 920, and the communication
interface 930 are integrated on one chip, the memory 910,
the processor 920, and the communication interface 930
may implement mutual communication through an internal
interface.

[0138] According to an embodiment of the disclosure, a
computer-readable storage medium is provided for storing
computer software instructions, which include programs
involved in execution of the above the method.

[0139] In the description of the specification, the descrip-
tion of the terms “one embodiment,” “some embodiments,”
“an example,” “a specific example,” or “some examples”
and the like means the specific features, structures, materi-
als, or characteristics described in connection with the
embodiment or example are included in at least one embodi-
ment or example of the disclosure. Furthermore, the specific
features, structures, materials, or characteristics described
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may be combined in any suitable manner in any one or more
of the embodiments or examples. In addition, different
embodiments or examples described in this specification and
features of different embodiments or examples may be
incorporated and combined by those skilled in the art
without mutual contradiction.

[0140] In addition, the terms “first” and “second” are used
for descriptive purposes only and are not to be construed as
indicating or implying relative importance or implicitly
indicating the number of indicated technical features. Thus,
features defining “first” and “second” may explicitly or
implicitly include at least one of the features. In the descrip-
tion of the disclosure, “a plurality of” means two or more,
unless expressly limited otherwise.

[0141] Any process or method descriptions described in
flowcharts or otherwise herein may be understood as repre-
senting modules, segments or portions of code that include
one or more executable instructions for implementing the
steps of a particular logic function or process. The scope of
the preferred embodiments of the disclosure includes addi-
tional implementations where the functions may not be
performed in the order shown or discussed, including
according to the functions involved, in substantially simul-
taneous or in reverse order, which should be understood by
those skilled in the art to which the embodiment of the
disclosure belongs.

[0142] Logic and/or steps, which are represented in the
flowcharts or otherwise described herein, for example, may
be thought of as a sequencing listing of executable instruc-
tions for implementing logic functions, which may be
embodied in any computer-readable medium, for use by or
in connection with an instruction execution system, device,
or apparatus (such as a computer-based system, a processor-
included system, or other system that fetch instructions from
an instruction execution system, device, or apparatus and
execute the instructions). For the purposes of this specifi-
cation, a “computer-readable medium” may be any device
that may contain, store, communicate, propagate, or trans-
port the program for use by or in connection with the
instruction execution system, device, or apparatus. More
specific examples (not a non-exhaustive list) of the com-
puter-readable media include the following: electrical con-
nections (electronic devices) having one or more wires, a
portable computer disk cartridge (magnetic device), random
access memory (RAM), read only memory (ROM), erasable
programmable read only memory (EPROM or flash
memory), optical fiber devices, and portable read only
memory (CDROM). In addition, the computer-readable
medium may even be paper or other suitable medium upon
which the program may be printed, as it may be read, for
example, by optical scanning of the paper or other medium,
followed by editing, interpretation or, where appropriate,
process otherwise to electronically obtain the program,
which is then stored in a computer memory.

[0143] It should be understood that various portions of the
disclosure may be implemented by hardware, software,
firmware, or a combination thereof. In the above embodi-
ments, multiple steps or methods may be implemented in
software or firmware stored in memory and executed by a
suitable instruction execution system. For example, if imple-
mented in hardware, as in another embodiment, they may be
implemented using any one or a combination of the follow-
ing techniques well known in the art: discrete logic circuits
having a logic gate circuit for implementing logic functions
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on data signals, application specific integrated circuits with
suitable combinational logic gate circuits, programmable
gate arrays (PGA), field programmable gate arrays (FPGAs),
and the like.

[0144] Those skilled in the art may understand that all or
some of the steps carried in the methods in the foregoing
embodiments may be implemented by a program instructing
relevant hardware. The program may be stored in a com-
puter-readable storage medium, and when executed, one of
the steps of the method embodiment or a combination
thereof is included.

[0145] In addition, each of the functional units in the
embodiments of the disclosure may be integrated in one
processing module, or each of the units may exist alone
physically, or two or more units may be integrated in one
module. The above-mentioned integrated module may be
implemented in the form of hardware or in the form of
software functional module. When the integrated module is
implemented in the form of a software functional module
and is sold or used as an independent product, the integrated
module may also be stored in a computer-readable storage
medium. The storage medium may be a read only memory,
a magnetic disk, an optical disk, or the like.

[0146] The foregoing descriptions are merely specific
embodiments of the disclosure, but not intended to limit the
protection scope of the disclosure. Those skilled in the art
may easily conceive of various changes or modifications
within the technical scope disclosed herein, all these should
be covered within the protection scope of the disclosure.
Therefore, the protection scope of the disclosure should be
subject to the protection scope of the claims.

1. A travelling track prediction method for a vehicle,
comprising:
calculating a plurality of potential positions to which is to
be reached by a target vehicle within a preset time
within a sensible range of a main vehicle;
selecting at least two positions from the plurality of
potential positions as target positions;
predicting a plurality of travelling tracks to each target
position for the target vehicle based on travelling state
information of the target vehicle; and
selecting at least one travelling track from the plurality of
travelling tracks as a prediction result of the target
vehicle based on environment information around the
target vehicle.
2. The travelling track prediction method of claim 1,
further comprising:
acquiring the target vehicle within the sensible range of
the main vehicle; and
acquiring travelling data of historical frames of the target
vehicle and road information around the target vehicle.
3. The travelling track prediction method of claim 2,
wherein calculating a plurality of potential positions to
which is to be reached by a target vehicle within a preset
time within a sensible range of a main vehicle comprises:
selecting available road information of the target vehicle
according to the road information around the target
vehicle; and
calculating a plurality of potential positions to which is to
be reached by the target vehicle within a preset time by
a prediction model, according to the travelling data of
historical frames of the target vehicle and the available
road information of the target vehicle.
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4. The travelling track prediction method of claim 1,
wherein selecting at least two positions from the plurality of
potential positions as target positions comprises:

acquiring probabilities of the target vehicle to the poten-

tial positions; and

selecting at least two potential positions with highest two

probabilities as the target positions, wherein if a road
where the target vehicle is currently located has a
plurality of lanes, the target positions are located on
different lanes respectively.

5. The travelling track prediction method of claim 1,
wherein predicting a plurality of travelling tracks to each
target position for the target vehicle based on travelling state
information of the target vehicle comprises:

acquiring travelling state information of historical frames

of the target vehicle within a preset time; and
calculating a plurality of travelling tracks of the target
vehicle to each target position with a preset algorithm,
according to the travelling state information of histori-
cal frames of the target vehicle within the preset time.

6. The travelling track prediction method of claim 1,
wherein selecting at least one travelling track from the
plurality of travelling tracks as a prediction result of the
target vehicle based on environment information around the
target vehicle comprises:

acquiring road information and obstacle information in

the environment information around the target vehicle;
and

selecting at least one travelling track from the plurality of

travelling tracks as the prediction result with a preset
algorithm based on the road information and the
obstacle information.

7. A travelling track prediction device for a vehicle,
comprising:

one or more processors; and

a storage device configured for storing one or more

programs, wherein

the one or more programs are executed by the one or more

processors to enable the one or more processors to:

calculate a plurality of potential positions to which is to
be reached by a target vehicle within a preset time
within a sensible range of a main vehicle;

select at least two positions from the plurality of
potential positions as target positions;

predict a plurality of travelling tracks to each target
position for the target vehicle based on travelling
state information of the target vehicle; and

select at least one track from the plurality of tracks as
a prediction result of travelling track of the target
vehicle based on environment information around
the target vehicle.

8. The travelling track prediction device of claim 7,
wherein the one or more programs are executed by the one
or more processors to enable the one or more processors
further to:

acquire the target vehicle within the sensible range of the

main vehicle; and

acquire travelling data of historical frames of the target

vehicle and road information around the target vehicle.

9. The travelling track prediction device of claim 8,
wherein the one or more programs are executed by the one
or more processors to enable the one or more processors
further to:
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select available road information of the target vehicle
according to the road information around the target
vehicle; and

calculate a plurality of potential positions to which is to be

reached by the target vehicle within a preset time by a
prediction model, according to the travelling data of
historical frames of the target vehicle and the available
road information of the target vehicle.

10. The travelling track prediction device of claim 7,
wherein the one or more programs are executed by the one
or more processors to enable the one or more processors
further to:

acquire probabilities of the target vehicle to the potential

positions; and

select at least two potential positions with highest two

probabilities as the target positions, wherein if a road
where the target vehicle is currently located has a
plurality of lanes, the target positions are located on
different lanes respectively.

11. The travelling track prediction device of claim 7,
wherein the one or more programs are executed by the one
or more processors to enable the one or more processors
further to:

acquire travelling state information of historical frames of

the target vehicle within a preset time; and

calculate a plurality of travelling tracks of the target

vehicle to each target position with a preset algorithm,
according to the travelling state information of histori-
cal frames of the target vehicle within the preset time.
12. The travelling track prediction device of claim 7,
wherein the one or more programs are executed by the one
or more processors to enable the one or more processors
further to:
acquire road information and obstacle information in the
environment information around the target vehicle, and

select at least one travelling track from the plurality of
travelling tracks as the prediction result with a preset
algorithm based on the road information and the
obstacle information.

13. A non-volatile computer-readable storage medium,
storing a computer executable instructions stored thereon,
that when executed by a processor cause the processor to
perform operations comprising:

calculating a plurality of potential positions to which is to

be reached by a target vehicle within a preset time
within a sensible range of a main vehicle;

selecting at least two positions from the plurality of

potential positions as target positions;

predicting a plurality of travelling tracks to each target

position for the target vehicle based on travelling state
information of the target vehicle; and

selecting at least one travelling track from the plurality of

travelling tracks as a prediction result of the target
vehicle based on environment information around the
target vehicle.

14. The non-volatile computer-readable storage medium
of claim 13, wherein the computer executable instructions,
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when executed by a processor, cause the processor to
perform further operations comprising:

acquiring the target vehicle within the sensible range of
the main vehicle; and

acquiring travelling data of historical frames of the target
vehicle and road information around the target vehicle.

15. The non-volatile computer-readable storage medium
of claim 14, wherein the computer executable instructions,
when executed by a processor, cause the processor to
perform further operations comprising:

selecting available road information of the target vehicle
according to the road information around the target
vehicle; and

calculating a plurality of potential positions to which is to
be reached by the target vehicle within a preset time by
a prediction model, according to the travelling data of
historical frames of the target vehicle and the available
road information of the target vehicle.

16. The non-volatile computer-readable storage medium
of claim 13, wherein the computer executable instructions,
when executed by a processor, cause the processor to
perform further operations comprising:

acquiring probabilities of the target vehicle to the poten-
tial positions; and

selecting at least two potential positions with highest two
probabilities as the target positions, wherein if a road
where the target vehicle is currently located has a
plurality of lanes, the target positions are located on
different lanes respectively.

17. The non-volatile computer-readable storage medium
of claim 13, wherein the computer executable instructions,
when executed by a processor, cause the processor to
perform further operations comprising:

acquiring travelling state information of historical frames
of the target vehicle within a preset time; and

calculating a plurality of travelling tracks of the target
vehicle to each target position with a preset algorithm,
according to the travelling state information of histori-
cal frames of the target vehicle within the preset time.

18. The non-volatile computer-readable storage medium
of claim 13, wherein the computer executable instructions,
when executed by a processor, cause the processor to
perform further operations comprising:

acquiring road information and obstacle information in
the environment information around the target vehicle;
and

selecting at least one travelling track from the plurality of
travelling tracks as the prediction result with a preset
algorithm based on the road information and the
obstacle information.
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